We determined reference values in umbilicalcord plasma and erythrocytes for magnesium, total calcium, phosphorus, copper, and zinc, and then calculated correlations and stepwise-regression equations in 66 white full-term newborn infants (35 boys, 31 girls). Only infants meeting certain optimal criteria and benefiting from excellent maternal conditions and uncomplicated pregnancies were included. There were no significant sex-related differences at birth among the variables studied. Gestational age was positively correlated with erythrocytezinc (P <0.001), and plasma calcium was positivelycorrelated with erythrocyte copper (P <0.001). Plasma copper proved to be the most significantvariable in the stepwise-regressionequation for birthheight as the dependent variable. The most significant regressors accounting for birth weight were erythrocyte zinc followed by plasma zinc. we pooled the results for the two groups of newborn infants and considered them as a single population.
carcinogenesis, atherogenesis, and even teratogenesis in the subsequent generation (2) (3) (4) (5) (6) . Because data on mineral values in newborns are meager in contrast to those for adults, particularly for erythrocytes (which allow an approach to analysis of the intracellular environment), our aim in this paper was to (a) determine reference values in umbilical cord plasma (P1) and erythrocytes (Erc) for magnesium (P1-Mg, ErcMg), calcium (P1-Ca), phosphorus (Pl-P), copper (P1-Cu, Erc-Cu), and zinc (P1-Zn, Erc-Zn) in healthy newborns and (b) search for possible relationships between gestational age and growth variables (birth weight, height, and head circumference) and the concentrations of these minerals. 
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The specific atomic absorption spectrometry method, which allows easy, precise, and accurate analysis of Mg, Ca, Zn, and Cu, can be applied to erythrocytes, for which very few results have been published to date. However, the different dilutions for use in assays require about 1 mL of blood, which is difficult to obtain except from the umbilical cord. This cord blood corresponds well to infant blood, there being normally no commingling between fetal and maternal circulation. Several recent studies have investigated electrolyte and trace element concentrations in the plasma or serum of newborns (6, (9) (10) (11) (12) (13) (14) (15) (16) (17) , with results similar to our own reference values. However, very few reports concerning erythrocytes ex1st, and those known concern only Err-Zn (18) (19) (20) . As in our study, no differences with regard to sex have been detected for magnesium (15) , copper, or zinc (21) . The most significant regressors accounting for birth weight were Err-Zn and P1-Zn. Except for Arumanaya- 
Because
Zn is an essential component of many enzyme systems implicated in normal cell division and is required for protein synthesis, impairment of these processes may retard fetal growth and reduce birth weight (5, (24) (25) (26) .
Consequently, the negative sign of the P1-Zn coefficient in our stepwise-regression equation could be attributed to the movement of zinc from plasma toward the intracellular compartment.
Fetal growth and energetics depend strongly on the exchange of nutrients across the placenta, which is also the site of metabolic activity and hormone production. The placenta transports Ca ions actively, making the fetus hypercalcemic relative to the mother. This results in the release of calcitonun and may inhibit secretion of parathyrin, which would be conducive to fetal skeletal formation (9) . Fetal P1-P and P1-Mg concentrations are also higher than those of the mother (9, 27, 28). Evidence for an active maternal-fetal transfer of Mg across the placenta has recently been presented (29) . The Mg gradient is sufficient to protect the fetus from severe maternal Mg deprivation (28 (19,30,31) .
Zn requirements or inadequate Zn intakes
The increase in Cu can be attributed to increased ceruloplasmin, the result of increased estrogen concentrations (16, 17 The high P1-Zn concentration may reflect an active transfer of Zn across the placenta ( 19,22, 31) . The low P1-Cu concentration may be associated with a low fetal ceruloplasmin content (16, 17 There were no significantly sex-related differences at birth among the variables studied. The most significant variable related to gestational age and birth weight determined from our correlation and stepwise-regression calculations was Erc-Zn. These neonatal reference values will be used in further comparative studies of newborns with various pathologies or whose mothers have various diseases.
